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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, 
including the fee set forth in 37 CFR 1.17(e), was filed in this 
application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the 
fee set forth in 37 CFR 1.17(e) has been timely paid, the 
finality of the previous Office action has been withdrawn 
pursuant to 37 CFR 1.114. Applicant's submission filed on 06 
March 2006 has been entered. 

Response to Arguments 

2. Applicant's arguments filed 06 March 2006 have been fully 
considered but they are not persuasive. Examiner agrees with 
Applicant that Matsuda (US Patent 5,973,792) performs separate 
calculations for each page with respect to reflectance, back- 
ground absorption, and so on, while present claim 2 recites that 
the reflectance image data is valid for the entire job. 
However, this feature is a limitation that has been added to the 
claim by the present amendments. Thus, new grounds of rejection 
are given below which take into account the newly added features 
of claim 2. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which 

forms the basis for all obviousness rejections set forth in this 

Office action: 

(a) A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 102 of this 
title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole 
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would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the 
invention was made. 

4. Claims 2-3, 12-13 and 22-23 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Matsuda (US Patent 5,973,792) 
in view of Knox (US Patent 6,101,283). 

Regarding claim 2: Matsuda discloses placing a bound 
collection of duplex printed pages (figure 1A and column 3, 
lines 53-60 of Matsuda) on an image scanning device (figure 5 
and column 7, lines 53-60 of Matsuda) ; scanning a facing page of 
the bound collection (column 9, lines 32-36 of Matsuda) ; 
receiving image information comprising facing page image 
information (column 10, lines 1-5 of Matsuda) , backside image 
information, and adjacent page information (column 10, lines 6-9 
of Matsuda); and scanning the adjacent page (figure 7A(4) and 
figure 7B(4) of Matsuda) without the intervening facing page 
(figure 7A(2) and figure 7B(2) of Matsuda) and backside image 
(figure 7A(3) and figure 7B(3) of Matsuda) information (column 
10, lines 16-25 of Matsuda) . When scanning the right side page 
in western format (figure 7A(2) of Matsuda) or the left side 
page in eastern format (figure 7B(2) of Matsuda), the corre- 
sponding adjacent page ( (gi- 2 ) or (g i+2 ) ) (figure 7A(4) and figure 
7B(4) of Matsuda) is read without the intervening facing page 
(gi) and backside image ( (gi-i) or (g i+ i) ) information since the 
facing page and backside page have been turned to reveal the 
adjacent page, as can be clearly seen in figures 7A and 7B of 
Matsuda. 

Matsuda further discloses determining scanned density data 
(b) for the facing page substrate (column 10; equations (4), (5), 
(4') and (5' ) , lines 14-17, and lines 23-28 of Matsuda) and 
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effective absorbency data (T,R) (column 4, lines 5-11 of 
Matsuda) for the combined back and adjacent page information 

(column 10, equations (4 ) , (5) , (4' ) , (5' ) and column 4, lines 12- 
29 of Matsuda) ; determining show-through compensated density 
data (column 4, lines 5-11 of Matsuda); transforming the show- 
through compensated density data for one or all of the images 
into show-through compensated reflectance image data (column 4, 
lines 12-29 of Matsuda) ; and removing show-through image 
information based on the density and reflectance calculations 

(column 10, lines 45-48 of Matsuda) , leaving only substantially 
the facing page image information (column 10, lines 51-54 of 
Matsuda) . 

Matsuda does not disclose expressly that said show-through 
compensated reflectance image data is valid for an entire job. 

Knox discloses determining a transformation to obtain show- 
through compensated reflectance image data (column 5, lines 35- 
50 of Knox) that is valid for an entire job (column 6, lines 37- 
43 of Knox). The value "f", which is a constant. use to repre- 
sent the contrast level for show-through correction (column 5, 
lines 35-50 of Knox) , can be set manually and is constant for 
jobs in which the paper scanned is constant (column 6, lines 37- 
43 of Knox) . Thus, for the scanning of ordinary books, "f" 
would simply be set to a constant for the entire scan operation. 

Matsuda and Knox are combinable because they are from the 
same field of endeavor, namely the removal of see-through images 
in scanned digital image data obtained from scanning bound book 
pages. At the time of the invention, it' would have been obvious 
to a person of ordinary skill in the art to set the see-through 
removal conditions once for the entire scan job, as taught by 
Knox. The suggestion for doing so would have been that, for 
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book scanning, the paper tends to be the same and thus the 
scanning condition will not change significantly (column 6, 
lines 39-41 of Knox) . Therefore, since there is not a signifi- 
cant alteration in the scanning parameters for a book, one of 
ordinary skill in the art at the time of the invention would 
have been motivated to apply the same transform for the scanned 
image data to the entire book, thus saving a tremendous amount 
of computation time without sacrificing a significant amount of 
quality. Therefore, it would have been obvious to combine Knox 
with Matsuda to obtain the invention as specified in claim 2. 

Regarding claim 3: Matsuda discloses spatially filtering 
the effective absorbency data (column 4, lines 12-29 of Matsuda) 
for at least one of the back or adjacent images (column 10, 
equations (4) , (5) , (4' ) , (5' ) and lines 23-29 of Matsuda) . The 
absorbency data for the back and adjacent images (column 4, 
lines 12-29 of Matsuda) and the background density component (b) 
is used to filter the image components of the back ( (gi-i) or 
(gi+i) ) and adjacent ( (gi- 2 ) or (gi+2) ) side images by subtracting 
the background density component from both the back and adjacent 
side images (such as (gi-i-b) and (gi-2 _ b) in equation (4')) and 
multiplying the result by the appropriate absorbency data (such 
as [(gi-i-b)xR] and ([gi-2~b)xT] in equation (4')) (column 10, 
equations (4) , (5) , (4' ) , (5' ) and lines 23-29 of Matsuda) . 

Matsuda further discloses subtracting the spatially 
filtered absorbency data from the scanned density data for the 
front side image (column 10, lines 51-54 of Matsuda) . 

Regarding claims 12 and 22: Matsuda discloses an apparatus 
(figure '9 of Matsuda) comprising an input/output interface 
(figure 9(101) and column 9, lines 13-18 of Matsuda); a memory 
(figure 9(150) and column 9, lines 5-6 of Matsuda); and a show- 
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through image information compensation device (figure 9 (103) 
and column 9, lines 26-31 of Matsuda) ; wherein image data for 
the front side image (figure 7A(1) of Matsuda), the back side 
image (figure 7A(2) of Matsuda), and the adjacent side image 
(figure 7A(3) of Matsuda) is received through the input/output 
interface (column 7, lines 19-24 and lines 40-44 of Matsuda) and 
stored in the memory (column 9, lines 26-31 of Matsuda) ; the 
show-through compensation device determines approximate absor- 
bency data (column 4, lines 12-29 of Matsuda) for the substrates 
on which the combination of the back and adjacent side images 
are printed from received image data for the front side image 
(gi), the back side image (gi_i(left page) or g i+1 (right page)), 
and the adjacent side image (gi- 2 (left page) or g i+2 (right page)) 
that shows through the image bearing substrate (column 10, lines 
41-50 of Matsuda) ; and the show-through compensation device 
determines show-through compensated density data (column 10, 
equations (4), (5) , (4' ) , (5' ) and lines 23-29 of Matsuda) for the 
substrate based on the scanned density data and the approximate 
absorbency data (column 10, lines 51-54 of Matsuda) ; and the 
show through compensation device transforms the show-through 
compensated density data for one or all of the images into show- 
through compensated reflectance image data (column 4, lines 12- 
29 of Matsuda) . 

Matsuda does not disclose expressly that said show-through 
compensated reflectance image data is valid for an entire job. 

Knox discloses determining a transformation to obtain show- 
through compensated reflectance image data (column 5, lines 35- 
50 of Knox) that is valid for an entire job (column 6, lines 37- 
43 of Knox) . The value "f", which is a constant use to repre- 
sent the contrast level for show-through correction (column 5, 
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lines 35-50 of Knox) , can be set manually and is constant for 
jobs in which the paper scanned is constant (column 6, lines 37- 
43 of Knox) . Thus, for the scanning of ordinary books, "f" 
would simply be set to a constant for the entire scan operation. 

Matsuda and Knox are combinable because they are from the 
same field of endeavor, namely the removal of see-through images 
in scanned digital image data obtained from scanning bound book 
pages. At the time of the invention, it would have been obvious 
to a person of ordinary skill in the art to set the see-through 
removal conditions once for the entire scan job, as taught by 
Knox. The suggestion for doing so would have been that, for 
book scanning, the paper tends to be the same and thus the 
scanning condition will not change significantly (column 6, 
lines 39-41 of Knox) . Therefore, since there is not a signifi- 
cant alteration in the scanning parameters for a book, one of 
ordinary skill in the art at the time of the invention would 
have been motivated to apply the same transform for the scanned 
image data to the entire book, thus saving a tremendous amount 
of computation time without sacrificing a significant amount of 
quality. Therefore, it would have been obvious to combine Knox 
with Matsuda to obtain the invention as specified in claims 12 
and 22. 

Regarding claim 13: Matsuda discloses a data alignment 
circuit for aligning image data of the front, back and adjacent 
side images (figure 12 and column 10, lines 1-5 of Matsuda) . 
Figure 12 of Matsuda clearly requires that the image data of the 
front, back and adjacent sides be aligned. The data alignment 
circuit is the circuits upon which the appropriate embodied 
software is stored and executed. 
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Regarding claim 23: Matsuda discloses removing show- 
through image information from back and adjacent side images 
(column 10, lines 6-9 of Matsuda) , from image data generated by 
scanning a duplex printed document (column 10, lines 1-5 of 
Matsuda) , wherein the show-through compensation is based on 
reflectance image data found by computing density and absorbency 
of a substrate (column 4, lines 12-29 of Matsuda) described by a 
linearized relationship between the scanned data for the front 
(gi), back ( (gi-i) or (g i+ i) ) and adjacent ( (gi- 2 ) or (g i+2 ) ) side 
images behind the front and back sides (figure 7A; and column 
10, equations (4) , (5) , (4' ) , (5' ) , lines 23-29 and lines 51-54 of 
Matsuda) , and wherein the front side image data is in density 
space (column 10, lines 20-26 of Matsuda) . The background 
density component (b) is directly subtracted from the pixel 
values (gi-i and gi_ 2 ) (column 10, lines 20-26 of Matsuda) . For 
equations (4), (5), (4') and (5') to be dimensionally valid 
equations, the pixel value of the front page must be in density 
space. Further, as the book scanning progresses, the back and 
adjacent will, in their turn, be front pages. Therefore, gi must 
also be in density space. 

Matsuda does not disclose expressly that said reflectance 
image data is constant throughout a single medium. 

Knox discloses determining a transformation to obtain show- 
through compensated reflectance image data (column 5, lines 35- 
50 of Knox) that is constant throughout a single medium (column 
6, lines 37-43 of Knox) . The value "f", which is a constant use 
to represent the contrast level for show-through correction 
(column 5, lines 35-50 of Knox) , can be set manually and is 
constant for jobs in which the paper scanned is constant (column 
6, lines 37-43 of Knox) . Thus, for the scanning of ordinary 
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books, "f" would simply be set to a constant for the entire scan 
operation for the entire medium upon which the book is printed. 

Matsuda and Knox are combinable because they are from the 
same field of endeavor, namely the removal of see-through images 
in scanned digital image data obtained from scanning bound book 
pages. At the time of the invention, it would have been obvious 
to a person of ordinary skill in the art to set the see-through 
removal conditions once for the entire scan job, as taught by 
Knox. The suggestion for doing so would have been that, for 
book scanning, the paper tends to be the same and thus the 
scanning condition will not change significantly (column 6, 
lines 39-41 of Knox) . Therefore, since there is not a signifi- 
cant alteration in the scanning parameters for a book, one of 
ordinary skill in the art at the time of the invention would 
have been motivated to apply the same transform for the scanned 
image data to the entire book, thus saving a tremendous amount 
of computation time without sacrificing a significant amount of 
quality. Therefore, it would have been obvious to combine Knox 
with Matsuda to obtain the invention as specified in claim 23. 

5. Claims 4-7, 11, 14-17 atnd 21 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Matsuda (US Patent 5,973,792) 
in view of Knox (US Patent 6,101,283) and Bilgen ("Restoration 
of Noisy Images Blurred by a Random Point Spread Function", by 
Mehmet Bilgen and Hsien-Sen Hung, IEEE International Symposium 
on Circuits and Systems, 1-3 May 1990, volume 1, pages 759-762). 

Regarding claim 4: Matsuda in view of Knox does not 
disclose expressly using a filter corresponding to a pre- 
determined show-through point spread function. 
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Bilgen discloses using a pre-determined point spread 
function (page 759, column 2, lines 43-45 of Bilgen) . 

Matsuda in view of Knox is combinable with Bilgen because 
they are from the same field of endeavor, namely digital imaging 
and digital image data processing. At the time of the 
invention, it would have been obvious to a person of ordinary 
skill in the art to use a pre-determined point spread function, 
as taught by Bilgen, for the spatial filter. The motivation for 
doing so would have been to restore the image data that is 
blurred (page 759, column 2, lines 43-45 of Bilgen) . Therefore, 
it would have been obvious to combine Bilgen with Matsuda in 
view of Knox to obtain the invention as specified in claim 4. 

Regarding claim 5: Matsuda in view of Knox does not 
disclose expressly using a filter corresponding to a show- 
through point spread function estimated from the scanned data 
for the three sides. 

Bilgen discloses using a point spread function (page 759, 
column 2, lines 43-45 of Bilgen) estimated from the scanned data 
(page 759, column 2, line 46 to page 760, column 1, line 1 of 
Bilgen) . 

Matsuda in view of Knox is combinable with Bilgen because 
they are from the same field of endeavor, namely digital imaging 
and digital image data processing. At the time of the 
invention, it would have been obvious to a person of ordinary 
skill in the art to use a point spread function estimated from 
the scanned data, as taught by Bilgen, for the spatial filter, 
said scanned data being the scanned data of the three sides, as 
taught by Matsuda. The motivation for doing so would have been 
to restore the image data that is blurred (page 759, column 2, 
lines 43-45 of Bilgen) . Therefore, it would have been obvious 
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to combine Bilgen with Matsuda in view of Knox to obtain the 
invention as specified in claim 5. 

Regarding claim 6: Since the spatial filter applies 
filtering to digital data, it is inherent that said spatial 
filter is a digital filter. 

Regarding claim 14: Matsuda discloses means for 
determining scanned density data for the front side image from 
the received image data for the front side (figure 2 (Dm) and 
column 4, lines 32-37 of Matsuda); means for approximating an 
absorbency of the combination of back and adjacent sides (column 
4, lines 12-29 of Matsuda) ; and means for determining the show- 
through compensated density data (Dgl) (column 4, lines 32-35 of 
Matsuda) for the front side from the scanned density data and 
the approximated absorbencies (R,T) (column 10, lines 45-54 of 
Matsuda) . 

Matsuda in view of Knox does not disclose expressly 
estimating a show-through point spread function; and that the 
show-through compensated density data is also determined from 
the estimated show-through point spread function. 

Bilgen discloses estimating and using a pre-determined 
point spread function (page 759, column 2, lines 43-45 of 
Bilgen) . 

Matsuda in view of Knox is combinable with Bilgen because 
they are from the same field of endeavor, namely digital imaging 
and digital image data processing. At the time of the 
invention, it would have been obvious to a person of ordinary 
skill in the art to use a pre-determined point spread function, 
as taught by Bilgen, as the show-through function. Thus, the 
show-through compensated density data would also be determined 
from said show-through point spread function. The motivation 
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for doing so would have been to restore the image data that is 
blurred (page 759, column 2, lines 43-45 of Bilgen) . Therefore, 
it would have been obvious to combine Bilgen with Matsuda in 
view of Knox to obtain the invention as specified in claim 14. 

Regarding claim 15: Matsuda discloses that the show- 
through correction is based on a linearized relationship between 
the image data for the front . (gi) , back ( (gi-i) or (g i+ i) ) and 
adjacent ( (gi-2) or (g i+ 2) ) sides, as clearly shown in column 10, 
equations (4) , (5) , (4' ) , (5' ) of Matsuda. 

Further regarding claim 16: Bilgen further discloses that 
said point spread function is applied as a filter (page 759, 
column 1, lines 40-44 of Bilgen) . Since the filter is applied 
to digital data, then said filter is inherently a digital 
filter. 

Further regarding claims 7 and 17: Bilgen further 
discloses that said digital filter uses an iterative process 
(page 759, column 1, lines 40-44 of Bilgen) based on the average 
mean square error (page 761, column 1, lines 2-5 of Bilgen), and 
is thus an adaptive filter. 

Regarding claims 11 and .21: Matsuda in view of Knox does 
not disclose expressly that the show-through compensated density 
data is determined using the relationship: 
£>, (x,y) = D; (x,y) - H (x,y) * A\, {x,y) . 

Bilgen discloses an equation in the frequency domain for 
determining the compensated density data in terms of the point 
spread function (page 760, column 2, lines 4-9 of Bilgen) . 
H(kj)= H(k,l)+ &H(kj) is the point spread function (page 759, 
column 2, lines 26-28 of Bilgen) . The estimated image is given 
by F{kj) and its Fourier transform in two dimensions is given by 
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F(k,l) (page 760, column 2, lines 61-65 of Bilgen) . G{kj) is the 
2-D Fourier transform of the distorted image (page 760, column 
2, lines 58-60 of Bilgen) . The distortion compensation data 

(S(£,/)) is given by the equation Z(kj)= G(kj)- H(kj)f(kj) (page 760, 
column 2, lines 4-9 of Bilgen) . Since the equation is given in 
the frequency domain (page 760, column 2, lines 7-8 of Bilgen) , 
the equivalent form of the equation in the spatial domain would 
given by the equation E(x,y)- G(x,y)- H(x,y)* F(x,y) , where (*) 
represents convolution. It is well known in the art that, when 
an equation is transformed from the Fourier domain to the 
spatial domain, the Fourier transformed variables are replaced 
with their corresponding spatially-dependent variables and 
multiplication is replaced with convolution. The equation for 

Z(k,l) is the same as the equation Z), (*,>>)= D*(x,y)- H(x,y)* A* 3 {x,y) 

since the variables representing the same quantities correspond 
to each other. 

Matsuda in view of Knox is combinable with Bilgen because 
they are from the same field of endeavor, namely digital imaging 
and digital image data processing. At the time of the 
invention, it would have been obvious to a person of ordinary 
skill in the art to use the image correction equation of Bilgen 
to compensate for the density data. The motivation for doing so 
would have been to restore the image data that is blurred (page 
759, column 2, lines 43-45 of Bilgen), thus correcting certain 
image defects. Therefore, it would have been obvious to combine 
Bilgen with Matsuda in view of Knox to obtain the invention as 
specified in claims 11 and 21. 
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6. Claims 8-9 and 19 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Matsuda (US Patent 5,973,792) in view of 
Knox (US Patent 6,101,283) and Numakura (US Patent 5,371,616). 

Regarding claim 8: Matsuda in view of Knox does not 
disclose expressly determining a logarithm (or approximation 
thereof) of the ratio of the received image data for a region of 
the image bearing substrate containing an image and for a region 
of the image having no image on either the front or back sides. 

Numakura discloses determining a logarithm (or approxima- 
tion thereof) of the ratio of the received image data for a 
region of the image bearing substrate containing an image (I) 
and for a region of the image having no image on either the 
front or back sides (I 0 ) (column 9, lines 44-53 of Numakura). In 
order for the reference light intensity value (I 0 ) to be the same 
as the incident light intensity, it is inherent that there can 
be no image on either the front or back sides of the reference 
region . 

Matsuda in view of Knox is combinable with Numakura because 
they are from the same field of endeavor, namely the computation 
of image data. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to use the 
relationship taught by Numakura to determine the scanned density 
data. The motivation for doing so would have been that said 
determination is needed for the purpose of halftoning the image 
data (column 9, lines 41-43 of Numakura) . Therefore, it would 
have been obvious to combine Numakura with Matsuda in view of 
Knox to obtain the invention as specified in claim 8. 

Regarding claim 9: Matsuda in view of Knox does not 
disclose expressly that the scanned density of the front side is 
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determined using the relationship: D*(x,y)= -In 



( r,s( \ / \ 



R 



where 



p J 



In ( ) denotes the natural logarithm, 

Numakura discloses that -the relationship between the 
density value and the reflectance value is given by the 

relationship D = log(^/^) where I 0 is the incident light intensity 
and I is the reflected light intensity (column 9, lines 44-53 of 
Numakura). The equation can also be written as D = -log(y r ). 

s 

Ri (x,y) corresponds to I since both are the reflected light 

s w 

intensity and Di (x,y) is the corresponding density. R p is the 
reference reflectance value and therefore corresponds to the 
value I 0 - Numakura uses a base-10 logarithm instead of a natural 
logarithm, but this is a simple design choice since the 
difference between a natural log and a base-10 log is the factor 
logio(e). The use of a natural logarithm as opposed to a base-10 
logarithm simply changes the range of density values. 

Matsuda in view of Knox is combinable with Numakura because 
they are from the same field of endeavor, namely the computation 
of image data. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to use the 
relationship taught by Numakura to determine the density of the 
front side. The motivation for doing so would have been that 
said conversion is needed for the purpose of halftoning the 
image data (column 9, lines 41-43 of Numakura) . Therefore, it 
would have been obvious to combine Numakura with Matsuda in view 
of Knox to obtain the invention as specified in claim 9. 
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Regarding claim 19: Matsucla in view of Knox does not 
disclose expressly that the normalized reflectance of the back 
side image is determined by the show-through image information 

R s 

compensation device using the relationship: T*(x,y)= 3 

Numakura discloses a relationship for normalized 
reflectance (T=I/I 0 ) (column 9, lines 47-54 of Numakura) . 
R3 S (x,y) corresponds to I since both are the reflected light 
intensity and T 3 S (x,y) is the corresponding normalized 
reflectance. R p w is the reference reflectance value and 
therefore corresponds to the value I 0 . 

Matsuda in view of Knox is combinable with Numakura because 
they are from the same field of endeavor, namely the computation 
of image data. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to use the 
relationship taught by Numakura to determine the normalized 
reflectance of the back side. The motivation for doing so would 
have been that said relationship is needed in determining the 
density of the image data (column 9, lines 47-50 of Numakura) . 
Therefore, it would have been obvious to combine Numakura with 
Matsuda in view of Knox to obtain the .invention as specified in 
claim 19. 

7. Claims 10 and 20 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Matsuda (US Patent 5,973,792) in view of 
Knox (US Patent 6,101,283), Balanis {Advanced Engineering 
Electromagnetics, by Constantine A. Balanis, John Wiley & Sons, 
copyright 1989), and Numakura (US Patent 5,371,616). 
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Regarding claims 10 and 20: Matsuda in view of Knox does 
not disclose expressly that the absorbency of the back and 
adjacent sides is approximated using the relationship: 



Balanis discloses the relationship between reflection and 
transmission of electromagnetic fields (page 222, figure 5-17 
and page 223, equation 5-69c of Balanis) , which is based on the 
fact that the fraction of the reflected field (r i2 ) plus the 
fraction of the transmitted field (T 2 i) are equal to one. Since 
the back and adjacent sides are in direct physical contact with 
one another, the reflection of the two pages together can be 
written as F eq (x,y)= T 3 * (x, jy)r 2 2 (x, >>) where r eq is the equivalent 
reflectance of the back and adjacent sides. Given the general 
relationship r=l-T, the absorbency of the back and adjacent 
sides can be expressed by the equation A e 23 (x,y)= [l - T^(x,y)T^(x,y)] 
since the absorbency of the back and the adjacent sides is a 
measure of how much shows through to the front side. A measure 
of the amount that shows through would inherently be a measure 
of the reflectance from the back and adjacent sides. 

Matsuda in view of Knox is combinable with Balanis because 
they are from the same field of endeavor, namely the calculation 
of reflection data from substrates. At the time of the 
invention, it would have been obvious to a person of ordinary 
skill in the art to use the concepts of electromagnetic 
reflection and transmission for the image data of the back and 
adjacent sides. The motivation for doing so would have been 
that the reflections from the back and adjacent pages are 



Al z {x,y)=[\-TZ{x,y)T;{x,y 



where T 3 (x,y) and T 2 (x,y) are obtained 



from the scanned data as 




and 
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significant when correcting for images on a book reader (figure 
5-20 and page 230, lines 1-4 of Balanis) . Therefore, it would 
have been obvious to combine Balanis with Matsuda in view of 
Knox . 

Matsuda in view Knox and Balanis does not disclose 

s 2 

expressly that T 3 (x,y) and T 2 (x,y) are obtained from the scanned 

data as Tfr,y)-^ x '% and T^y)^^ 

Numakura discloses a relationship for normalized 
reflectance (T=I/I 0 ) (column 9, lines 47-54 of Numakura) . 

s 2 

R 3 (x,y) and R2 (x,y) corresponds to I since both are the 

s 2 

reflected light intensity. T 3 (x,y) and T 2 (x,y) are the 

w 

corresponding normalized reflectances. R p is the reference 
reflectance value and therefore corresponds to the value I 0 . 

Matsuda in view Knox and Balanis is combinable with 
Numakura because they are from the same field of endeavor, 
namely the computation of modified image data. At the time of 
the invention, it would have been obvious to a person of 
ordinary skill in the art to use the relationship taught by 
Numakura to determine the normalized reflectance of the back and 
adjacent sides. The motivation for doing so would have been 
that said relationship is needed in determining the density of 
the image data (column 9, lines 47-50 of Numakura) . Therefore, 
it would have been obvious to combine Numakura with Matsuda in 
view of Knox and Balanis to obtain the invention as specified in 
claims 10 and 20. 
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8. Claim 18 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Matsuda (US Patent 5,973,792) in view of Knox 
(US Patent 6,101,283), Bilgen ("Restoration of Noisy Images 
Blurred by a Random Point Spread Function" , by Mehmet Bilgen and 
Hsien-Sen Hung, IEEE International Symposium on Circuits and 
Systems, 1-3 May 1990, volume 1, pages 759-762), and Numakura 
(US Patent 5,371,616) . 

Regarding claim 18: Matsuda in view of Knox and Bilgen 
does not disclose expressly that said show-through image 
compensation device determines the scanned density by 
determining a logarithm of the ratio of the received image data 
of a region having an image on the image bearing substrate and 
received image data of a region having no image on the image 
bearing substrate . 

Numakura discloses determining a logarithm of the ratio of 
the received image data of a region having an image on the image 
bearing substrate (I) and received image data of a region having 
no image on the image bearing substrate (I 0 ) (column 9, lines 44- 
53 of Numakura) . In order for the reference light intensity 
value (I 0 ) to be the same as the incident light intensity, it is 
inherent that there can be no image on the image bearing 
substrate . 

Matsuda in view of Knox and Bilgen is combinable with 
Numakura because they are from the same field of endeavor, 
namely the computation of modified image data. At the time of 
the invention, it would have been obvious to a person of 
ordinary skill in the art to use the relationship taught by 
Numakura to determine the scanned density data. The motivation 
for doing so would have been that said determination is needed 
for the purpose of halftoning the image data (column 9, lines 
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41-43 of Numakura) . Therefore, it would have been obvious to 
combine Numakura with Matsuda in view of Knox and Bilgen to 
obtain the invention as specified in claim 18. 



Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to James A. 
Thompson whose telephone number is 571-272-7441. The examiner 
can normally be reached on 8 : 30AM-5 : 00PM. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, David K. Moore can be 
reached on 571-272-7437. The fax phone number for the 
organization where this application or proceeding is assigned is 
571-273-8300. 

Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 
(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free) . 



Conclusion 




James A. Thompson 
Examiner 

Technology Division 2625 



21 April 2006 




SUPBWSORY PWBIT EXAMINER 

TECHNOLOGY CENTER 2600 



